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ME 305 SYLLABUS 
INTRODUCTION TO SYSTEM DYNAMICS 
Spring Semester 2021 
 
 
INSTRUCTORS: Lu Lu 
 Office: MIE326 
 E-mail: lulu@njit.edu 
 Lecture: W 6:00 – 9:00 p.m. in Student Center FAC DINING 
 Office Hours: W 10:30 a.m-12:00 p.m. 
                               
 
COURSE WEBSITE: Canvas 
 
COURSE TEXT: The Lecture Notes. (The unfilled lecture notes will be uploaded before the lecture, 
and the filled ones will be uploaded after the lecture.) 
 
REFERENCES: [1] System Dynamics, W. J. Palm III, McGraw-Hill, 2nd Ed., 2010. 
 [2] System Dynamics, K. Ogata, Prentice-Hall, Inc., 4th Ed., 2004. 
 
PREREQUISITE: MATH 222, MECH236 and MECH231 
 
GOALS: This course introduces lumped parameter system-level modeling from first principles.  
These models will be used to predict the performance of engineered systems based on 
their dynamic responses.  The concept of feedback control will then be introduced for 





Exam I 22% 
Exam II 22% 
Final Exam 35% 
 
HOMEWORK POLICY: 
Homework is to be submitted online to Canvas assignment tab before the beginning 
of class on the day it is due.  No late homework will be accepted.  Since assigned 
homework is an integral part of transferring course content to students, they are to be 
an individual effort (working together is encouraged, but homework solutions should 
be written up independently).  Each new homework problem must begin on a new 
page.  Homework regrades must be requested in writing within one class period after 




There will be two midterm exams and one final exams. These exams will be open 
books and open notes. (Laplace Transforms Table will be provided and attached to 
the exam papers) 
 
 
ME 305 TENTATIVE COURSE OUTLINE 
Week Date Topic HW Due  
1 01/20 Introduction, Modeling of Translational 
Mechanical Systems 
 
2 01/27 Rotational Mechanical Systems, General 
Mechanical Systems 
 
3 02/03 Nonlinear Systems and Linearization, Laplace 
Transform, Inverse Laplace Transform 
#1 
4 02/10 Partial Fractional Expansion (Solutions to 
ODEs), Transfer Function Analysis 
 





Forced Response of 2nd-Order Systems, 
Dynamic Response (Transient & Steady State) 
#3 
 7 03/02 Exam I (03/04)  
8 03/09 
 
Frequency Response, Bode Plot #4 
9 03/23 
 
Vibration Absorption, Electrical Systems  
10 03/31 
 
Electro-Mechanical Systems, Block Diagram #5 
11 04/06 Exam II (04/08)  
12 04/13 
 
Introduction to Feedback Control #6 
13 04/20 
 
PID Control  
14 04/27 
 
Final Exam Review #7 
 
 
